
10/554i9 



6 



wo 2005/026471 



PCT/EP2004/009766 



JC09Rec'dPCT/PTO 24 OCTZMBj 



Anchoring for Strip-shaped Traction Elements on Supporting Structures 

The invention relates to an anchoring for strip-shaped traction elements on 
supporting structures that are under tension, especially concrete supporting structures, in 
which the traction element is received between a base plate that is attached to the 
supporting structure and a clamping plate that can be clamped against the base plate, and 
fixed by means of adhesion and clamping. 

The application of pre-stressed, strip-shaped traction elements to the surface of 
the supporting structure after the fact to increase (enhance) the supporting capacity, or to 
restore the original supporting capacity (restoration) of supporting structures made of 
steel-reinforced concrete, pre-stressed concrete, or steel, for example, is known. Plastic 
strips after the manner of lamellae, for example, with embedded carbon fibers, are used 
as traction elements. For anchoring, base plates made of steel, for example, are pinned 
into recesses of the surface of the concrete and/or attached by adhesion. 

In order to apply the requisite pre-stress to the strip-shaped traction member prior 
to its permanent anchoring, the traction element is anchored at one end (the fixed side) 
between a base plate, which is connected to the supporting structure, and a clamping plate 
by means of adhesion and clamping, such that, if necessary, a temporary clamping can be 
undertaken initially, by means of a clamping bridge, for example, before the final 
anchoring occurs by means of adhesion and clamping. At the other end of the traction 
element (the tension side), the traction element is clamped in a temporary traction anchor, 
which is repositioned by means of a traction device opposite the base plate, which is 
applied there to the supporting structure, as a result of which the traction element is 
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placed under tension (DE 198 49 605 Al). Then the tension element is fixed by means of 
adhesion and clamping between the base plate and a clamping plate on the tension side as 
well, before the temporary tension anchor is removed. 

The tension is introduced to the base plate and thus, into the traction element, via 
5 adhesion on the underside of the traction element. The clamping plate, which is adhered 
to the top of the traction element, essentially serves to assure the introduction of the force 
from the traction element into the base plate by the application of a sufficiently high 
clamping force. The transferable tension is thus essentially limited by the greatest 
possible shearing stress in the adhesive layer between the traction element and the base 
10 plate. 

Therefore, it is the task of the invention to embody an anchoring of the type 
mentioned at the outset in such a manner that a marked elevation of the tension to be 
applied is rendered possible. 

This task is resolved according to the invention by virtue of the fact that the 

15 clamping plate is supported, so as to have positive fit, against the base plate in the 

traction element's direction of traction. Thus, in addition to the adhesive connection on 
the underside of the traction element, the adhesive connection on the top can also be used 
to its frill extent to anchor the traction element. In contrast to the known connection, 
which transfers force exclusively between the base plate and the traction element, with 

20 the solution according to the invention, a two-shear connection is achieved, because both 
the adhesive surface between the traction element and the base plate as well as the 
adhesive surface between the traction element and the clamping plate are utilized to 
transfer the force. If the shear stresses imposed remain unchanged in both adhesive 
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surfaces, the transferable traction is thus increased. If the transferred traction were 
retained, the stress of shear in the adhesive surfaces would be reduced compared to the 
simple connection. 

In an extension of the inventive thought, provision is made so that the positive 
5 fitting support of the clamping plate on the base plate is accomplished to good advantage 
by virtue of the fact that the clamping plate, on either side of the traction element, 
exhibits, in each case, a downwardly protruding securing tappet, which engages a 
securing recess of the base plate in each case. In the process, the additional space 
required is very slight. 

10 According to another preferred embodiment of the invention, provision is made so 

that the clamping plate exhibits a securing protrusion on either side, which is supported in 
each case against a stop that is coimected with the base plate. In its stead, the clamping 
plate can also be supported against two stops that are connected with the base plate with 
the fi-ont surface that is on the traction side. In the process, the surfaces that come to 
15 engage each other are readily accessible, and therefore they can be worked on with the 
requisite precision, without great expense. 

Additional advantageous configurations of the thought behind the invention are 
the subject matter of additional subsidiary claims. 

In what follows, the invention is illustrated in greater detail by virtue of 
20 embodiments that are depicted in the drawing. 

In a top view. Fig. 1 shows the anchoring of a traction element on a supporting 
structure in the form of a strip, such that both ends of the traction element are depicted, 
Fig. 2 shows a section along line II-II in Fig. 1, 
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Fig. 3 shows, in a representation that corresponds to Fig. 1, a modified 
embodiment of the anchoring, depicted on the tension side of the strip-shaped traction 
element. 

Fig. 4 shows a section along line IV-IV in Fig. 3, 
5 Fig. 5, in a representation corresponding to Fig. 3, shows another modified 

embodiment of the anchoring, and 

Fig. 6 shows the anchoring according to Fig. 5 with an additional positioning 
device for the clamping plate. 

A band-shaped traction element 1, for example, a carbon fiber-reinforced plastic 
10 lamella, is intended to be attached to the surface of a supporting structure 2, a concrete 
supporting structure, for example. The traction element 1 must be pre-stressed prior to 
fixation on supporting structure 2. 

As depicted in Figs. 1 and 2, the traction element 1 is anchored to a base plate 3 at 
one of its ends la (the fixed side), which is fixed by vvay of an adhesive layer 4 and pins 
15 5 to the supporting structure 2. In the same manner, the other end 1 b of traction element 
1, in its completed state, is anchored on the tension side to a base plate 6, which is 
anchored to supporting structure 2 by means of an adhesive layer 7 and pins 8. 

In order to apply the pre-stress to the traction element 1, on the fixed side, a 
clamping bridge 9, which is applied to the base plate 3 in such a way that it can be 
20 released, engages with a clamping set 10 on the traction element 1 . On the tension side, a 
clamping set 1 1 engages traction element 1, which constitutes a portion of a tensioning 
device 12, whose tensioning traverse 13 is applied to the base plate 6 in such a manner 
that it can be released. As a result of a shift of the clamping set 1 1 away fi:om the tension 
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traverse 13 by means of a tension drive (not depicted), the traction element 1 is pre- 
stressed before it is fixed on the surface of the supporting structure 2 and on the base 
plates 3 and 6 by means of adhesion. 

A clamping plate 14 or 15 is found over each base plate 3, 6, respectively. A layer 

5 of adhesive is applied, in each case, between the traction element 1 and the base plates 3, 
6 and the clamping plates 14, 15. 

Both clamping plates 14, 15 are pressed against the traction element 1 and the 
base plate 3 or 6 by way of a clamping bridge 16 or 17, located at the top, in each case, 
by means of lateral screws 18 or 19 and the base plate 3 or 6. 

10 Both clamping plates 14, 15 are supported in the traction element's 1 direction of 

traction in a positive fit on the allocated base plate 3 or 6, in each case. To this end, in the 
embodiment according to Figs. 1 and 2, both clamping plates 14, 15 exhibit, in each case, 
on either side of the traction element 1, a downwardly protruding securing tappet 20, 
which engages, in each case, a securing recess 21 of the base plate 3 or 6, respectively, 

15 and is supported, in the direction of traction, against the lateral wall of recess 21 . 

The tension that can be diverted from traction element 1 into supporting structure 
2 is thus transferred by the adhesive layer's stresses of shear, in each case, directly into 
the base plates 3 and 6, on the one hand and, on the other hand, to the base plates 3 and 6 
by way of the clamping plates 14 and 15 and their securing tappets 20. In this manner, in 

20 each case, a two-shear connection of the ends la and lb of the traction element 1 with the 
supporting structure 2 is achieved. 

In the embodiment depicted in Figs. 3 and 4 (of which only the side imder tension 
is shown), clamping plate 15 exhibits, on both sides, a securing projection 22, which is 
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supported, in each case, against a stop 23 that is connected with the base plate 6. hi the 
case of the embodiment depicted, the stops 23 on the top of the base plate 6 on either side 
of the clamping plate 15 are welded-on push blocks. An embodiment, by way of 
comparison, which was a variation of the latter, is depicted in Fig. 5. In this instance, 
5 clamping plate 1 5, with its front surface 24 facing the direction of traction, is supported 
against two stops 25, which are welded onto the top of the base plate 6 and are connected 
with the base plate 6. 

Taking the embodiment according to Fig. 5 as a point of departure, Fig. 6 shows 
that clamping plate 15 may be fixed in its position, lying against the base plate 6 in a 

10 positive fit, by means of a positioning device 26, which acts in the traction element's 1 
direction of traction. What is achieved by these means is that clamping plate 1 5, even at 
the beginning of the transfer of the tension force, is found lying against the stops 25 in a 
positive fit. The adhesive connections of traction element 1 with base plate 6 and 
clamping plate 15 therefore participate in the transfer of force to equal degrees. 

15 In the case of the embodiment depicted in Fig. 6, positioning device 26 exhibits a 

threaded rod 27, which works between the clamping plate 15 and a bridge 28, which is 
connected with the base plate 6. The bridge 28 is, for example, a simple flat piece of iron 
with a borehole, through which threaded rod 27, which is screwed into a threaded 
borehole on the end on the front of clamping plate 15 extends, and which, outside of 

20 bridge 28, bears a nut 29. The bridge 28 lies adjacent to the back of the stops 25. By 
tightening the nut 29, the clamping plate 15 is made to lie adjacent to the stops 25. The 
positioning device 26 can be removed. 
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In lieu of that, the positioning device can also exhibit at least one wedge (not 
depicted), which works between the base plate 6 and the clamping plate 15. It is also 
possible to use a removable threaded collet, or the like, as a positioning device. 



